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Creature Closeup 

Leafy Seadragon 

Take a closer look at the king 
of camouflage. 
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Specimen Spotlight 
Anna’s Hummingbird 


New research shows that 
feathers are not just for flight. 
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Preview 


Raising the Reef 
Academy biologists are busy 
building the world’s deepest 
living coral reef exhibit. The 
transformation from concrete 
tank to vibrant, Technicolor 


world is well underway. 


On Location 
Patagonia from a 
Scientist-Explorer’s 
Perspective 


Follow Academy Curator 
Terry Gosliner to the ends 
of the Earth—or at least to 
Patagonia—on a spectacular 
Academy Travel adventure. 


16 
Skyguide 


This comprehensive guide to 
the summer night sky will turn 


you into a stargazing guru. 
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From the Field 


Ants! 


Although they often get a bad rap, 
these industrious insects just might help 


us save the planet. 


18 


From the Deep 


Stalking Sea Urchins 
Academy scientist Rich Mooi dives to 
the bottom of the ocean and encounters 
a primordial battle of the deep. 
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Q&A 


Louise and 
Don Heyneman 


Meet two Eastwood Associates 


who share a love of science. 
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On the Scene 


- Snapshots from the final 


days at Howard Street and 
the first preview events at 
Golden Gate Park 
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On the Cover 

Leafy seadragons 
will soon take up 
residence in the 
new Academy's 
Water Planet 
exhibit. Related 
to seahorses, these slow-moving 
fishes will share a tank with 
their slightly less ornamental 
relatives—weedy seadragons. 
Learn more in the Creature 
Closeup feature on page 4. 
Photo: Norbert Wu 


On the Back 

An elderly penguin gets a new 
lease on life with the help of a 
custom-made wetsuit. 
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Creature Closeup 


Where in the World 

Native to waters off the southern 

and eastern coasts of Australia, leafy 
seadragons are most frequently found in 
calm, cold water at depths of up to 80 
feet. They favor seaweed beds and sea- 
grass meadows, where they blend most 
seamlessly into their surroundings. 


Buoyancy Control 

Like SCUBA divers, seadragons control 
their vertical movement by adjusting 
the amount of air in their swim blad- 
ders. These organs are very fragile, so 
the animals cannot cope with sudden 
changes in water pressure or depth. 
Water turbulence during heavy storms 
can prove fatal, causing the swim blad- 
der to rupture. 


Life Cycle 

Leafy seadragons can live for seven 

to ten years in the wild and grow to 
lengths of up to 14 inches. At about two 
years of age, they reach sexual maturity 
and find a mate for the first time. Females 
delegate pregnancy duties to the males, 
who carry the fertilized eggs on a spongy 
patch beneath their tails. After six to 
eight weeks, the tiny offspring begin to 
hatch, emerging tail-first. They begin 
swimming just a few hours after birth. 


Body Armor 

Rather than scales like most fish, 
seadragons are protected by a series 
of bony plates. Long, sharp spines 
protrude from each plate, providing an 
additional layer of defense. 
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Leaty 
Seadragon 


You need especially good eyes to spot 
this spectacular creature in the wild. 
Sporting leaf-like appendages all over its 
body, the aptly-named leafy seadragon 
(Phycodurus eques) is virtually indistin- 
guishable from the kelp beds in which it 
hides. A remarkable product of natural 
selection, it goes undetected by predators 
and prey alike as it drifts back and forth 
with the currents, looking for all the 
world like a piece of floating seaweed. 
The flutter of tiny fins and the occasional 
swivel of an eye are the only clues to its 
true identity. 

Closely related to seahorses, seadrag- 
ons have long, tubular snouts, which they 
use like straws to suck up unsuspecting 
prey. Only the smallest crustaceans can fit 
through their slender, toothless mouths, 
so they make up for size with quantity. 

A single seadragon can slurp down thou- 
sands of tiny shrimp each day. 


Usually solitary, seadragons congre- 
gate each winter to find a mate. Like 
seahorse males, dragon dads bear the 
brunt of the parenting responsibilities. 
However, while seahorse fathers carry 
fertilized eggs in a pouch on their bellies, 
male seadragons use a spongy patch 
underneath their tails, incubating up to 
300 eggs at a time. 

Because of habitat destruction, pollu- 
tion, and poaching, seadragon numbers 
are declining in the wild. They are now 
fully protected under Australia’s state 
and federal laws. The government allows 
just one pregnant male to be collected 
each year—the captive-bred hatchlings 
are then sent overseas for education 
and research programs. See a few of 
these hatchlings for yourself when the 
new Academy opens on September 27. 
They'll be on display in the aquarium’s 
Water Planet exhibit. 


Specimen Spotlight 
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Hummingbird 4 
The colorful Anna’s Hummingbird However, Christopher Clark and Teresa 
(Calypte anna) is the most common Feo of UC Berkeley recently used field Where in the World 
hummingbird in the Bay Area. This in- recordings of wild birds and wind tunnel Calypte anna is the only hummingbird 
dividual was collected in Marin County __ tests on individual feathers to demon- that lives in the Bay Area all year round. 
in 1894. Its relatives are now frequently strate that it is, in fact, the tail feathers It ranges along the West Coast from 
seen visiting the Academy’s living roof, that are responsible for the chirp. When Washington State to the northwest tip 
which is planted with one of their favorite the hummingbird reaches the bottom of of Mexico. In the summer, it can also be 
sources of nectar—the purple, tubular its dive, it flares its tail feathers for 0.06 foun. kacestern parc OF Caltornis, 
flowers of the self heal plant. seconds. The airflow over the outermost A , 
: ia cademy Specimens 

Anna’s Hummingbird took the feathers causes them to vibrate and pro- The Acadanivis omnithaleaveellection 
spotlight earlier this year, when research —_ duce sound, much like a flag fluttering contains 305 specimens of this spe- 
revealed that it uses a rare method of audibly in the wind. cies, all from California, ranging from 
sound production. During display dives, The recent research serves as a re- Humboldt County in the north to San 
a male hummingbird climbs 100 feet minder that science is a dynamic process, Diego County in the south. The oldest 
in the air, then swoops downward in with hypotheses continually tested and specimen was collected in Hayward in 
a J-shaped curve. At the bottom of its long-held notions sometimes challenged. 1881. The Academy also has 31 eggs 
dive, it emits a brief chirp equivalent The Academy’s specimen collections will and nests from the species, with the 
to the highest note on a piano, four allow scientists to continue formulating oldest collected in 1880. 
octaves above middle C. In 1979, a and testing hypotheses about the biodi- ine 
f Academy curator, Luis Baptista versity in the Bay Area and around the i acelin 
ormer Academy : ptista, y y 

net The male has a metallic green back and 

compared sound graphs from the bird’s world for years to come. Hicsece nk caer ESea Ree Ei eeaae anice 
vocalizations and dive chirps, and sug- female has a green back and head, and 
gested that because of their similarity, a grayish-white throat. It has a wing- 
the latter was also produced vocally. span of five inches and weighs less than 


a quarter of an ounce (about the same 
weight as a nickel). 


Diet 

Anna's Hummingbirds feed on nectar, 
sap, and small insects. Interestingly, the 
last meals of some of the Academy's 
specimens are recorded in the notes 
that accompany them, such as “Crop 
full of honey” or “Crop full of black 
gnats.” (The crop is part of a bird’s 
digestive system.) 
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Preview 


Raising the Reet 


More than 20,000 pounds of sand have been hauled into place. Mangroves grown 
in Florida have been transported to San Francisco in climate-controlled trucks. The 
painstaking process of planting 2,000 colonies of coral has begun. And as biologists 
introduce sharks, rays, and a green sea turtle to their new home, the Academy's 
Philippine Coral Reef exhibit is officially coming to life. 


Academy biologist Bart Shepherd introduces a 
young blacktip reef shark to its new home. 


ver the next few months, 
Academy biologists will 
move thousands of live 
animals into their new 
homes in Golden Gate 
Park. While many have yet to be moved, 
some of the most popular aquarium 
residents are already enjoying their spa- 
cious new digs. The African penguins 
are now happily swimming at the end of 
African Hall, and the first rockfish are 
surfing the waves in the California Coast 
tank. The inhabitants of the Philippine 
‘Coral Reef are sure to join the list of 
favorites once the new Academy opens 
on September 27. Blacktip reef sharks, 
cownose rays, a honeycomb ray, and a 
green sea turtle were introduced to the 
exhibit’s sandy-bottomed mangrove 
lagoon in April, and all are now cruising 
comfortably in the new space. 

Mangrove lagoons are an integral 
part of tropical coral reef ecosystems, 
providing protection for young reef fish 
and preventing sedimentation that would 
kill nearby corals. The Academy’s Philip- 
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Diego, a captive-bred green sea turtle, 
explores his spacious new quarters in the 
mangrove lagoon. 


pine Coral Reef exhibit contains both a 
mangrove lagoon and a living coral reef, 
allowing visitors to learn about the ways 
in which these two habitats depend on 
one another. 

The view will be one rarely seen, 
even in the wild: a wooden boardwalk 
embedded with circular glass windows 
will allow visitors to walk out over the 
lagoon, where sharks, rays, and turtles 
will pass just inches beneath their feet. 
From there, guests will walk along the 
top of the living coral tank—and peer 
down into the deepest living coral 
display in the world. 

In the wild, intricate coral reef 
ecosystems are built over thousands of 
years. In Golden Gate Park, however, 
Academy biologists must assemble a 
212,000-gallon living reef in a matter 
of months. Their preparations for this 
unprecedented process began nearly 
three years ago, when a team of bi- 
ologists and engineers transformed an 
exhibit hall at the Academy’s temporary 
facility on Howard Street into a coral 


Seth Wolters and Dave Chan use soft plastic 
bags to carry rays to their transport tank on 
moving day. 


nursery. By adding pipes, pumps, and 
filters to large plastic grape bins from 
Napa, they quickly built dozens of 
creative holding tanks. Then, using coral 
fragments from other zoos and aquari- 
ums around the country, they began 
filling these bins with “starter colonies” 
of coral—individual rocks planted with 
finger-sized fragments of coral cut from 
larger colonies. 

After growing these colonies for 
several years, Academy biologists began 
planting them in the new Philippine 
Coral Reef tank in January, suiting up in 
SCUBA gear and placing each colony in 
a pre-determined location based on its 
light requirements. Through a series of 
weekly dives, they will eventually popu- 
late the tank with nearly 2,000 colonies 
of living coral. About 4,000 colorful reef 
fish will keep the corals company, along 
with anemones, snails, and giant clams. 
By opening day, the coral reef and man- 
grove lagoon will be teeming with life, 
providing a glimpse into the spectacular 
biodiversity of the Philippines. 


Patagonia trom a Scientist- 
Explorer's Perspective 


cademy Senior Curator 
Dr. Terry Gosliner has 
seen the world many times 


\ over through the eyes of a 
i \ scientist. Studying nudi- 
branchs—also known as sea slugs—he’s 
traveled to southern Africa and the west- 
ern Indian Ocean, to Papua New Guinea 
and the Galapagos. But when Gosliner 
talks about Chilean Patagonia, at the 
southernmost tip of South America, he 
speaks with the passion of an explorer. 
“To see the rugged mountains of 
Torres del Paine National Forest...to 
stand on the last outpost before you 
get to Antarctica...to feel the spirit of 
Darwin in the Beagle Channel...to know 
you’re at the end of the world—it’s the 
ultimate adventure,” says Gosliner. And 
in October, he will share it with Academy 
members when he and his wife Bonnie 
(a librarian by profession and naturalist 
by marriage) lead the Academy voyage 
Patagonia: Crown Jewel of South America, 
aboard the elegant ship Via Australis. 
Gosliner is a self-described “science 
nerd” who knows what it means to get 
hooked on the natural world through 
the Academy. A fourth-generation 
Californian and a native San Franciscan, 


he visited the Academy frequently as a 
child, and it was an Academy scientist 
who encouraged him to publish his first 
paper on nudibranchs, while he was still 
in high school. He’s also a veteran of 
Academy trips, having led more than a 
dozen adventures. 

In Patagonia, Gosliner will introduce 
Academy members to wonders well 
beyond his familiar ocean domain. The 
journey begins in cosmopolitan Buenos 
Aires and continues through breathtak- 
ing landscapes of lush forest, volcanoes, 
fjords, ice flows, and primeval plants. 
Wildlife abounds, from majestic condors 
and llama-like guanacos to gray foxes 
and Magellanic penguins. And if natural 
wonders, experienced in the moment, 
aren’t enough, there’s a rich past to relish; 
centuries of explorers, including Charles 
Darwin aboard the HMS Beagle, have 
braved passage around legendary Cape 
Horn in search of adventure and discovery. 

These and other wonders make 
Patagonia the ultimate destination for 
exploring biodiversity, the history of life 
on Earth, and the conservation issues 
that will shape the future of our home 
planet. “It reminds me that we still have 
so much to learn,” says Gosliner. 


On Location 


Expedition Highlights 


« See ancient glaciers now 
threatened by climate change 


« Sit by a picture window in Explora 
Lodge, sipping local wines and 
enjoying a view of granite spires 
and waterfalls 


* Explore the spectacular glacial 
lakes of Torres del Paine on foot 
or horseback 


« Meet Magellanic penguins on 
their home turf 


« Sail Drake Passage from the 
Pacific to the Atlantic 


Inhale the fragrance of cazuela, 

a regional soup, in a charming 
café in Santiago while toasting an 
unforgettable trip with a glass of 
merlot from the Rapel Valley 


Trip Details 


Destination: Patagonia, the Crown 
Jewel of South America 


Dates: November 4-17, 2008 
Vessel: Aboard the Via Australis 
Guides: Bonnie and Dr. Terry Gosliner 


Cost: From $7,990/person (based on 
double occupancy plus airfare) 


Upcoming Academy Adventures 


Polar Bears and Wildlife of Churchill 
November 4-10, 2008 


Galapagos in the Year of Darwin: 
Celebrating Darwin's 200th Birthday 
February 9-18, 2009 


Baja: Among the Great Whales 
Aboard the National Geographic 
Sea Bird 

February 14-21, 2009 


To learn more about upcoming Academy 
travel opportunities, please visit us 
online at www.calacademy.org/events/ 
travel, call 800.853.9372, or email: 
calacademy@hcptravel.com. 
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From the Field 


Most people see ants as pesky kitchen intruders that 
should be eliminated from Countertops worldwide. 
Academy entomologist Brian Fisher looks at ants and 
sees a way to save the planet. He has spent the past 
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r. Brian Fisher is a man 
with ant-like determina- 
tion. When he first set out 
to document the diversity 
of ants in Madagascar, he 
could never have anticipated the many 
obstacles he would face. Flash floods 
would wash out roads and bridges. 
Leeches would crawl up his nose. He 
would have to become an expert at 
repairing Toyota Land Cruisers. But like 
his industrious study subjects, he would 
persevere. Since his first trip to Mada- 
gascar in 1992, Fisher has discovered 
more than 800 new species of ants and 
traversed nearly as many miles on foot. 
Along the way, he has developed new 
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collecting techniques and taxonomic 
tools that have allowed him—both liter- 
ally and figuratively—to put the ants of 
Madagascar on the map. 

While its ant diversity is certainly 
impressive, Madagascar has histori- 
cally been better known for its larger 
animals, including charismatic creatures 
like lemurs and chameleons. Because it 
has been isolated from other land masses 
for over 120 million years, the country 
contains an extremely high number 
of plants and animals that cannot be 
found anywhere else on Earth. Scientific 
surveys have revealed that nearly 13,000 
species of plants and vertebrate animals 
are found exclusively on Madagascar, 


Location 

About 200 miles 
off the coast of 
eastern Africa 


aVISVOUVAGVW 


16 years dina to catalogue every species of ant 
in Madagascar. Now, he is using that data to help the 
country create a conservation map that will protect 
the maximum number of species. 
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you’d never want to do it, you could 
remove all the birds and still have a 
forest,” says Fisher. “But you can’t have 
a forest without invertebrates. It won’t 


including over 90 percent of the island’s 
reptiles, amphibians, and mammals. 

So why pay attention to the ants? For 
one thing, ants can’t readily cross rivers, 


Size 

587,040 square 
kilometers (about 
the size of Oregon 
and California) 


Hotspot 
Recognized as one 
of 34 biodiversity 
hotspots on the 
planet 


mountains, and other barriers, so they 
stay localized and become specialists in 
relatively small home ranges. This makes 
them a useful tool for detecting ecologi- 
cal subtleties that might not be evident 
from looking only at larger animals. 
According to Fisher, if a forest has a 
varied ant population, it most likely has 
a unique history and contains a unique 
assemblage of other species as well. 
Additionally, ants fulfill a critical role 

in their ecosystems, recycling nutrients 
and other biological material. “Although 


function anymore. The ants are the glue 
that holds it all together.” 

In 2003, the Malagasy government 
announced that it planned to triple the 
country’s protected-area network by the 
end of 2008. Through this remarkable 
initiative, they committed to protect a 
total of 15 million acres, or about 10% 
of the island’s total land. At the time, 
only 5 million acres of land had been 
designated. Fisher saw an opportunity to 
help them make the most of the remain- 
ing 10 million acres. He began to talk to 
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From the Field 


“Although you'd 
never want to do 
it, you could rer 
move all the birds 
and still have a 
forest. But you 
can't have a forest 
without inverte- 
brates. It won't 
function anymore. 
The ants are the 
glue that holds it 
all together.” 


—BRIAN FISHER 
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colleagues in Madagascar about a new 
type of conservation roadmap—one that 
took into account not only the country’s 
mammals, reptiles, and other bony crea- 
tures, but also its insects. 

This past April, Fisher and his col- 
laborators published a groundbreaking 
new study in the journal Science. Using 
distribution data from 2,315 species of 
ants, butterflies, frogs, geckos, lemurs, 
and plants found only in Madagascar, the 
team proposed specific locations for new 
protected areas to complete the country’s 
reserve network. By running a complex 
algorithm that took into account distri- 
bution data from six different animal 
and plant groups, they were able to 
recommend protected areas that would 
preserve all 2,315 species in their study. 
The researchers were also able to demon- 
strate the pitfalls of making conservation 
decisions based on a single set of ani- 
mals—their data indicated that choos- 
ing conservation areas based on a single 
taxon would result in a reserve network 
that failed to protect between 16 to 39 
percent of the species in their study. 

This type of complex analysis has 
not been possible in the past because of 
a lack of data on species distributions 


as well as computational constraints on 
achieving high-resolution assessments 
over large geographic areas. To address 
the first issue, Fisher had to find a faster 
way to identify and describe new species 
of ants—a process that is complicated 
by the fact that workers, soldiers, queens 
and males often look vastly different 
from one another even if they belong to 
the same species. Traditional methods 
would require him to spend hundreds of 
hours hunched over a microscope, and 
with an impending 2008 deadline, he 
didn’t have that kind of time. Instead, he 
turned to a tool called DNA barcoding, 
a process that allows scientists to distin- 
guish between species based on the ge- 
netic makeup of a small stretch of DNA. 
Although the system cannot completely 
replace traditional methods, Fisher found 
that it was able to quickly and accurately 
group ants into defined species. 

To overcome the second obstacle, 
Fisher and his colleagues worked with 
computer scientists at AT&T and Finland’s 
Helsinki University to develop the neces- 
sary software to run their analysis. Then, 
before running their final analysis, they 
placed additional weight on species with 
the highest risk of extinction—those with 


Fisher and his team collected a new species of Technomyrex ant while traversing the Andohariana 
plateau, a high-elevation prairie surrounded by granite outcrops of ancient Precambrian rock. 


Division of labor is one of the hallmarks of the complex social world of the ant. Here, a worker 
ant—a new species from the genus Monomorium—cares for the brood. 


narrow ranges and those that have expe- 
rienced a substantial loss of habitat. Their 
proposed solution not only affords protec- 
tion to all of the species in their study; it 
also creates additional coverage for the 
most vulnerable species on their list. 

The team’s results provide some fresh 
insights into conservation decisions in 
Madagascar. For instance, they found 
that many endemic species currently lack 
protection because they live in areas with 
relatively low forest cover. Without the 
benefit of robust data analysis, these areas 
have historically been neglected in favor of 
protecting large forest blocks. 


: as 
Although conservation areas in se 5 


Madagascar must be identified by the end 
of 2008, final refinement and legal desig- 
nation will not be completed until ‘2012. 
Therefore, Fisher and his colleagues will 
be able to refine their recommendations as 
new species are discovered, or as proposed 
protected areas are rejected or destroyed. 
This quantitative, practical approach to 
conservation decision-making is a valuable 
model for biodiversity hotspots in other 
parts of the world. 

In an era of climate change, pollution, 
and rapid habitat loss, it’s all too easy for 
doom and gloom to prevail when discuss- 


ing conservation issues. However, Fisher 
is proving that—if armed with the right 
information—tt is still possible to create 
conservation success stories. He is also 
working to ensure that the next genera- 
tion of scientists will carry on his legacy 
in Madagascar. In November of 2006, he 
helped to open the Academy’s new Mada- 
gascar Biodiversity Center in the country’s 
capital city of Antananarivo. The center 
houses the island’s National Entomol- 
ogy Collection, including thousands of 
ants collected by Fisher and his Malagasy 
students. There are Camponotus ants that 
tend other insects like sheep, harvesting the 
honeydew produced by their herd. There 
are Nesomyrmex ants that live exclusively 
inside the hollowed-out stems of flowering 
plants. There are even Dracula ants that 
feed on the blood of their own young. 
Each ant has a story to tell. And Fisher 
tells them with such boundless enthusi- 
asm that it’s easy to see why many of his 
students have gone on to pursue higher 
degrees in entomology. The future guard- 
ians of their country’s spectacular biodi- 
versity, these students have officially joined 
the ranks of the converted—those who 
see ants as a national treasure. Fisher is 
recruiting new members every day. 


QSA with 
Brian Fisher 


Q: When did you collect your first ant? 
A: | collected my first ants in 1986 on 
Barro Colorado Island, Panama. | was 
there to study plants, but during the 
year on the island, | dropped the “pl” 
and concentrated just on the “ants.” 


Q: Do you have a favorite ant? 

A: My favorite ants seem to always 
be the rarest, the least known, the 
ones that take me deepest in to the 
mountains or remote areas to collect; 
the ones few have ever seen alive. 
Despite my 16 years in Madagascar, 
there are a few ant genera | have 
only collected a couple of times. One 
species is a giant Dracula ant found 
only on a volcano in the north. It was 
collected once in 2000, but despite 
numerous trips to find a colony, they 
have never been seen again. 


Q: Are ants ever dangerous? 

A: A few bad ants give all ants a bad 
name. Of course it is no fun to run 
into ants in the kitchen or bathroom, 
but very few ants can hurt you, and 
none can transmit disease. Ants 
evolved from wasps, and like wasps 
many ants have a sting. The carpen- 
ter ants (Camponotus) and wood 
ants (Formica) do not have a sting 
but instead use chemical warfare. 
They will bite you and then spray 
formic acid into the wound. 


Q: What do you plan to do next? 
A: My next task is to train more 
students in Madagascar to help 
describe the 800 new species of 
ants we have discovered there. | am 
also raising funds to build the first 
field station on the island. 


calacademy.org 


11 


Ss ss 


AQAA 


~S SS SS 


The countdown to opening dayais.... 
well underway. The roof that Started oN 
as a simple line drawing is how a 
blossoming reality. Undern@ath 
that roof, a rainforest is groWing, 
_acoral reef is teeming with life, 
scientists are conducting réSearch, 
and a pendulum is about tasstart 
~ swinging. New exhibits are Gnder 
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displays each week. 
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Gate Park is nearing camplmion, 
“and a new chapter awaits. 
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Sskyguide 


Mercury 
Clow asliiilelamaaiitss 
from the Sun 


At the beginning 
of July, Mercury 

is briefly visible in 
the predawn sky. 
By mid-month, it 
descends back into 
the Sun's glow. 
mite le (-lamacelsamvalcany 
until mid-August, 
it reappears in the 
evening sky, taking 
part in a rare display 
of all five naked-eye 
planets at the same 
time: 30 minutes 
after sunset, look 
very low in the 
west-northwest for 
Mercury, Venus, 
Talon @-1an VAlel@mant= 


brightness of Venus) 


Saturn. Mars is 
slightly higher in 
the west and much 
easier to see, and 
Jupiter is low in the 
south-southeast. 


Venus 
ov eraaaliiivelamaatiics 
agelaamaatceeyelal 


Venus is only be- 
ginning to emerge 
from the Sun's 
glow in early July, 
lingering quite low 
Tare marelan oy-cece) gall arcs 
visible until perhaps 
mid-August, when 
it clusters tightly 
with Saturn and 
Mercury. At this 
time, you might be 
lucky enough to see 
not only these three 
difficult planets, 
but also Mars and 
Jupiter at the same 
time. The Moon is 
nearby on August 2 
(its pass in July is 
too near the Sun's 
glow to be seen). 


WARel ass 


iS omanliiilelamaaiiicss 
acelaameat-eeieln 


The Red Planet is 
located near Saturn, 
low in the west just 
after sunset as July 
opens. The two are 
closest together 

on July 10, and 
Mars eventually 
sinks slowly into 
the setting Sun's 
glow by the end of 
August, clustering 
very prettily with 
Venus and Mercury. 
The Moon appears 
nearby on the eve- 
nings of July 5 and 
6 (with Saturn and 
the star Regulus 
both nearby) and 
August 3. 


aT) ST laalaatclaeaeleys 


To the Moon! 

This year marks 
idglemoheadal-lalalhy-16-1-1 8 
fo)maalow vere) (emt 

relate ltayemelamaatom \VAlele) ay 
WVinlelamelerel ll aa-roneln 
July 20, 1969. 


Jupiter 
bee mom aniiiitelamaaliicss 
from the Sun 


The second-bright- 
est planet reaches 
opposition on July 
9, rising at sunset 
Taremvisiiol(<welimalrcaaie 
long against the 
Stars of Sagittarius 
the Archer. Carefully 
note its location 
against the stars 
from week to week, 
and you may notice 
it slowly “retrograd- 
ing"—or moving 
from east to west - 
against the stars. 
The Moon passes 
nearby on July 16 
and August 12. 


Saturn 
stslomauaalliitelamaall (es 
from the Sun 


Already descend- 
ing in the west at 
sunset in July, the 
“Ringed Planet” 
hovers in Leo, 

fake) mni-lanicelanmual> 
bright star Regulus. 
Watch as reddish 
i Felasmer-} celal =som0] Ome) 
them, passing less 
than a degree from 
Saturn on July 10. 
Not to be outdone, 
brilliant Venus 
passes Saturn on 
August 13 in the 
closest planetary 
encounter of the 
year, though quite 
close to the Sun's 
bright glow (at that 
time, Venus will be 
100 times brighter 
than Saturn). By 
late August, Saturn 
(elc¥-] 0) ol-t-] ami gelan 
view into the Sun's 


glare. The Moon 
pairs with Saturn 
on the evening of 
July 6, with Mars 
elisvom alet-1 ae) Are] ale 

on August 2, with 
NV(cTalUism (eo) faliarcmameleye 
hard to see in the 
setting Sun. 


Fireworks? I'll show you fireworks... 

The stellar explosion that created the famous 
Crab Nebula in Taurus was recorded on July 4, 
1054 AD by Chinese astronomers, using naked- 
eye observations. It was seen in the daytime for 
three weeks, dimming gradually and remaining 
visible in the nighttime sky for nearly two years. 
It is also believed to have been seen by Native 
American skywatchers in Arizona and New Mex- 
ico, who left rock drawings of the event in Navajo 
(Gr Tahvie) aan VAVA BTR om VAL oscy-Par= | ate @l af-[eren @t-]ah\(0) an 


Meteor Showers 


The image shows an unusual view of 

a meteor shower...from above, as seen 
by an orbiting satellite over a period of 
48 minutes. 


Every summer, we hear about the Per- 
seid meteors, which are seen when Earth 
passes through the dust trail left behind 
by an old comet, creating a fiery rain of 
burning dust particles in the atmosphere. 
Is that the only meteor shower of the year? 
Not at all, but it’s the most famous in the 
Northern Hemisphere because it’s one of 
the most intense, and it happens when 

_ the weather is typically pleasant enough 
to allow skywatching late into the night 
and even into predawn hours. Rivaling 
the August Perseids are the lesser-known 
(CT-Vaallalvemantsincve) some) m Dl-\e-)palel-lem ual eanelac 
just as intense, with about 50 or 60 me- 
teors per hour, and which many astrono- 
mers say are actually more reliable than 
the Perseids. There are several meteor 
showers each month, but they tend to be 
only a fraction as intense as the Perseids 
or Geminids, and some are detectable only 
by their effects on radio transmissions. 


The Mars Hoax 

False e-mail rumors 
are still in circulation 
stating that in August, 
Mars will be closer 
and brighter than it's 
been for thousands 

of years. However, 

id ar-] mel (e)-{-6-] 0) 6) gey-[ei8| 
occurred in 2003, and 
it won't happen again 
until 2287. 


Skywatcher’s Guide Guly- August 2008) 


July 2 

New Moon at 7:19 pm PDT. The Moon 
still plays an important role in the cal- 
endars of some cultures—for example, 
naked-eye sighting of the first visible 
crescent after new Moon marks the 
legume) mat-leamaalelaleamiaman-mici(-]ae)(ener-] (ace 
ofl em VLC i anime lael0lalomualomielalemiall marchis~ 
to wait until tomorrow's sunset, then, to 
begin the month Rajab. 


July 4 

mee) audale-}ar-) 0) a\-1|(e)a pmo) ante] au al-\o] mige)aemaal= 
Sun, at 94.5 million miles. This is about 
CM manliiitelamaaliiscmicladelcianaar-lamiualemiace-)e 
its closest point, or perihelion, which oc- 
curs on January 3. Notice that summer 
for the Northern Hemisphere occurs 
when Earth is farthest from its star, 
showing that the seasons have nothing 
icone (om Zidamele] are |isie-lale-micelaemeal-mele lar 


July 18 

Full Moon against the stars of Capri- 
cornus, also known as both the “Buck 
Moon” and the “Thunder Moon” to 
the Algonquin, the “Rain Moon" to the 
San Ildefonso, and the “Ripe Moon" to 
the San Juan. 


July 27 

mete] @elmaalem BI-lit-WaAXel0l-lale maal-1¢-\0) 4 
shower, a display that's better-known 
in the Southern Hemisphere. Travelers 
south of the equator can expect about 
20 medium-speed meteors per hour. 


August 1 

New Moon at 3:13 am PDT. Muslims 
ie-]amelmaatoManlelaldemsiar-Mey-lam/Uisement= 
sighting of the first visible crescent after 
fate\\Vaa \VACeLe) apna) (elem aslescime)mual-m\felale 

will see tomorrow after sunset. This is 


Sibi al dist 


August 1 6:14am PDT 


5:52am PDT 


one of those rare occasions when the 
new Moon moves precisely between 
Earth and the Sun, casting its shadow 
onto parts of our planet. Skywatchers in 
Russia, Mongolia, and China are treated 
to a total solar eclipse. No part of this 
eclipse is directly visible from any part 
of the U.S. 


August 12 

Peak of the annual Perseid meteor 
shower, averaging about 60 meteors 
per hour. However, this year's peak 
coincides with a waxing gibbous Moon, 
whose bright light will wash fainter 
meteors from view. 


August 16 

Full Moon, also known to the Choctaw 
as the “Women's Moon,” to the Chey- 
enne as the “Time When the Cherries 
are Ripe,” and to Osage as the “Yellow 
Flower Moon.” A partial lunar eclipse 
can be seen from South America, 
Europe, Africa, the Middle East, and 
Asia as the Moon moves partly through 
Earth's shadow, nearly 80% of its disk 
being covered in darkness. Only the end 
of the eclipse might be visible from the 
northeastern U.S., the Carolina coast, 
elatemualema| ome) mcvolbidal-laam a (elaler-P 


August 30 

IN eA KeoXe) aim @ualemeciclece) alo mi dalicm eare)alaap) 
occurs too late in the day for a crescent 
to be seen at sunset. Tomorrow it'll be 
NZKs}] eo) (minal aeley aa rele] maaleleame)mealemiie)ale 
(except, perhaps, the U.S.), low in the 
west just after sundown, and its sight- 
ing will mark the start of the month 
Ramadan in the Islamic calendar (U.S. 
skywatchers may have to wait another 
day to see the crescent). 


eyer=] m\(eyeya| Sunset 
1:14 pm PDT | 8:36 pm PDT 
1:16 pm PDT 8:18 pm PDT 


Times are for San Francisco, CA, and will vary slightly for other locations. 
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Academy 
scientist Rich 

Vi KeXe) Mel etm ke) 
idgtemole)aneaame)i 
uaromeletst-lalelare! 
encounters a 
eydlante)aelt-]mex-iaal= 
of the deep. 


Stalking 
Sea Urcnins 


From the Deep 


he hunter is a gross caricature of a pincushion, about the size of a fist 

studded with a profusion of eight-inch spines. The hunted could be 

mistaken for a flower, standing nearly two feet tall and swaying in the 
gentle current. The hunter creeps endlessly over the terrain, relying not on sight 
(it has no eyes) but on touch. Guided by its spines, it searches for its next meal. 


The hunted also has no eyes, but it can 
feel the spines of the hunter brushing up 
against it. It recognizes the danger and 
immediately swoons. Lying prone on the 
ground now, it uses its long “petals” — 
which are actually jointed arms—to pull 
itself away from the hunter. At the same 
time, it amputates itself by shedding the 
very end of its stalk. The hunter maneu- 
vers itself over this discarded end and 
uses its five-part jaw to crunch it into 
pieces. Meanwhile, the rest of the hunted 
crawls away to live another day. 

Is this another planet’s version of the 
African plains, or a fantasy sequence 
from Salvador Dali’s imagination? The 
answer is neither. This drama occurs in 
real life, every day as it has for millions 
of years. But most have never witnessed 
it because it is staged in one of the most 


remote locations on Earth—the bottom 
of the ocean, under complete darkness 
and crushing pressure. 

Dr. Rich Mooi, Curator of Inver- 
tebrate Zoology and Geology at the 
Academy, first encountered this battle of 
the deep during a research cruise to the 
Bahamas in 1998. The expedition leader 
was Charles Messing, an expert on sea 
lilies—an ancient group of animals that 
look like otherworldly flowers sprout- 
ing from the seafloor, related to sea stars 
and sea urchins. For years, Messing had 
studied the sea lilies that inhabit the 
waters around the Bahamas, descend- 
ing in a submersible to 1500 feet to find 
his subjects. After locating a sea lily, 
he would bring it to the surface to fit 
a plastic ring around its stalk and then 
put it back on the seafloor to monitor its 


movement. He realized that the sea lilies 
must be shedding the ends of their stalks, 
because when he revisited them later, 
some of the rings were either missing or 
located at a lower level on the stalk. The 
reason for this self-amputation, however, 
eluded him. 

“To help solve the mystery,” says 
Mooi, “he invited a variety of different 
biologists on the cruise in 1998. He hoped 
there would be a synergy or spark among 
us. And that’s exactly what happened.” 

One day, Mooi happened to be walk- 
ing by while another scientist, Tomasz 
Baumiller, was watching video footage 
of sea lilies from a previous submers- 
ible dive. Mooi, who is an expert on 
sea urchins, immediately noticed a large 
urchin sitting among pieces of sea lilies 
in one frame. Although no one had ever 
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From the Deep 


species of urchin that appeared in the 
video, the pilot used a mechanical claw 
to collect some specimens. 

Back on the ship, Mooi dissected one 
of the urchins and found that a whop- 
ping 72% of its gut contents consisted of 


sea lily pieces. 

“That was my confirming ‘ah-ha!’ 
moment,” he says. “It was an amazing 
feeling—it qualifies as one of the top 
‘ah-ha!’? moments in my 30-year career.” 

Messing’s mysterious case of the 


self-amputating sea lilies suddenly 
made sense. An urchin creeps along the 
seafloor until it contacts a sea lily with 
its spines. The sea lily falls down, sheds 
the end of its stalk as a distraction, and 
crawls away—much like a lizard drops 
its tail to distract a predator. The urchin 
then consumes the stalk. Mooi doubts 
considered urchins to be major predators _ that it does this for nutrition, as the 


of sea lilies, Mooi’s urchin-centric mind stalk has very little flesh in it, but rather 
jumped on the possibility. to acquire calcium carbonate, which 

“To me, it looked like a lion ina cave _ is scarce at those depths. Both urchins 
with zebra bones scattered all around,” and sea lilies use calcium carbonate 
says Mooi. “That was my first ‘ah-ha!’ to make their skeletons. 


moment during the expedition.” 

Mooi decided to test his hunch by 
collecting some sea urchins and examin- 
ing their stomach contents. On his first 
dive in the submersible, he and a crew 
member squeezed into the “lockout 
chamber” at the back of the submersible, 
which was barely larger than a refrigera- 
tor. Luckily, Mooi is not claustrophobic, 
but, he says, “I did have to hope that the 
other person had taken a shower.” The 
front of the submersible was an acrylic 
sphere, much more spacious by compari- 
son, and it was occupied by the pilot and 
another scientist. Mooi would have to 
wait until his second dive to experience 
the roomier accommodations. 

Although the Bahamas are typically 
warm and sunny, Mooi was wearing a 
sweater in preparation for the dive. 

As the submersible drifted down to 
1500 feet, the water became increasingly 
dark and cold. They finally reached the 
bottom and began to coast along the 
seafloor. Mooi looked out his tiny eight- 


inch porthole and saw several species of 
urchins, sea lilies, snails, and fish pass 
silently by. When they found the same 
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“Tt’s like a hunt on the African plains, 
except in slow motion,” Mooi says. 
“Sea lilies have been clocked crawling 
at 30 millimeters per second, which is 
apparently fast enough to escape the 
even slower urchins.” 

Mooi was particularly excited by this 
discovery because it answered a number 
of longstanding questions: 1. What slow- 
moving predator could have driven the 
evolution of crawling behavior in sea 
lilies? (Urchins.) 2. Why do sea lilies 
shed their stalks? (To distract urchins.) 
3. Why aren’t there more pieces of de- 
composed sea lily stalks in the sediment? 
(A lot of pieces are in the stomachs of 
sea urchins.) 4. According to the fossil 
record, most sea lily groups went extinct 
250 million years ago. Why were the 
only survivors the ones that had ana- 
tomical features predisposed to crawling? 
(Urchins had evolved that feasted on 
non-mobile sea lilies.) 

In the years following that fateful 
cruise, Mooi and his colleagues pieced 
together enough evidence—from urchin 
dissections, video footage, photographs, 
submersible observations, and examina- 
tions of seafloor debris—to present their 
findings in the January 2008 issue of the 
journal Paleobiology.* The story of the 
stalking urchins even inspired a painting. 
As part of the Academy’s 2007 exhibit 
From the Depths: Inspiring Science and 
Art, Oakland-based artist Tiffany Bozic 
created a large-scale piece entitled “Battle 
of the Deep,” expressing the life-and- 
death struggle between the two animals. 

So what will Mooi’s next “ah-ha!” 
moment be? He wants to look far into 
the past, and dissect fossil urchins to 
see if there are any sea lily parts inside. 
He suspects there will be. Long before 
lions and zebras evolved on the plains of 
Africa, the drama between hunter and 
hunted, the urchin and the lily, was play- 
ing itself out in the depths of the sea. 


* These findings were reported in Baumiller T.K., 

Mooi R., Messing C.G. 2008. Urchins in the meadow: 
paleobiological and evolutionary implications of cidaroid 
predation on crinoids. Paleobiology 34(1): 22-34. 
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Insiders Tell 
the Best Stories 


Members, docents, interns 
and other close friends of 
the Academy often nurture 
a lifelong love of sclence— 
and have fascinating stories 
to share about what sparks 
their passion. In this issue, 
meet Eastwood Associates 
Louise and Don Heyneman 
and Careers in Science 
Intern Johnson Young. 
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Don Heyneman, a professor at the University of California, 
San Francisco, and his wife, Louise, get up close and personal 
with the natural world. 


Q. Don, you've spent almost half a century as a UC faculty member, first at 
UCLA, then at UCSF teaching parasitology to medical students and doing 
research. How did you first get interested in science? 

Don: I'ma native San Franciscan, and | practically grew up at the Academy. 
Some of my earliest childhood recollections are of the African Hall dioramas and 
Steinhart Aquarium exhibits. Then, when | was pursuing Eagle Scout badges, 

| took bird and mammal skeletons from Ocean Beach and the Presidio and 

dried them on the fire escape outside my bedroom window. My patient mother 
withstood the rank odors wafting in, despite her keén sense of smell. 


Q. Your college studies were interrupted by World War Il. How did you keep 
your interest in science alive? 

Don: | had been a skier in the 10th Mountain Division, and then was an infantry 
training officer in the Philippines, and took my discharge locally. With an Army 
colleague, | organized an 18-month biological collecting expedition in Mindanao. 
When | returned to the States, | completed undergraduate and graduate degrees 
that permitted those early Academy-stimulated interests to mature. | 


Q. Louise, you and Don have been intrepid travelers, exploring Africa, China, 
India, the Middle East, South America, and Southeast Asia. What makes a trip 
memorable? 

Louise: | recommend bringing a sense of adventure and curiosity. In the 1970s, 
we had a fine trip with the Academy to observe Baja California's wintering grey 
whales. A wonderful leader and 14 curious passengers — perfect! 


Q. How do you share your love of science and the natural world? 

Don: It starts with our family. I've just returned from birding in Assam Province 
in northeast India with our ornithologist daughter and her glaciologist husband. 
And I'm now a docent trainee at the Academy, in hopes of offering young hearts 
and minds the same opportunities the Academy provided me. 

Louise: We have so much to thank the Academy for that we've made a legacy 
gift, becoming members of the Eastwood Associates. 

Don: That gift honors memories as well as the future. When | was in high 
school, | studied plant morphology and systematics with John Thomas Howell, 
Alice Eastwood's assistant curator of botany. Years later | could return the favor 
by solving a parasitic disease epidemic that had hit the giant snakes exhibited 
around the Academy's alligator swamp. 


To learn more about the Eastwood Associates, call 415.379.5407 or visit 
www.calacademy.org/give. 


Johnson Young 
Careers in Science Intern 


College sophomore Johnson Young 
has already jumpstarted a career in 
research, gaining hands-on science 
skills by conducting water quality 
tests and developing feeding regimens 
for the Academy's Philippine Coral 


~ Reef exhibit. 


What excites me about the Academy 
The new level of interactivity, and 
the unexpected adventures. There 
will be lots of nooks and crannies 

to explore in the new building. Keep 
your eyes open! 


Don't miss... 


The carts on the public floor. Each is 
dedicated to a different aspect of sci- 
ence—from parasites to endangered 
animals—and is hosted by a Careers 
in Science intern like me. We'll be 
showing specimens and explaining 
the science behind the exhibits. 


First place I'll take my friends 

The living roof, for the amazing view. 
And the Philippine Coral Reef, where 
they can see what I'm working on. 


Be sure to bring... 

An open mind. Sometimes people 
get intimidated by the idea of 
“science.” They think it's hard to get 
your head around. But science isn't 
just for scientists. At the Academy, 
there's something for everyone. 


The Academy's Platinum Circle donors 
support the Careers in Science intern 
program. For more information, call 
415.379.5413. 
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On the Scene 


It's countdown to opening 
day, and Academy com- 
munity members are taking 
advantage of “first peek” 
privileges in the Park. 
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with a bang-up celebration. The 
Big Bang Opening Gala happens 


Thursday, September 25, 2008, 
WVAid aurea olOhaiciane|ialal=) am anlelsjlermt) ale 
surprises. For more information 
or for tickets, call 415.379.5420. 


Become a Friend 
and enjoy exciting 
new benefits, includ- 
ing an exclusive 
opening reception 
and private behind- 
the-scenes experi- 
ences. Learn more 
at www.calacademy. 
org/give/individual_ 
giving.php. 


The greenest Guild 
welcomes members 
with children who 
want to learn and 
experience more 
with their families, 
and get involved 
with science in fresh 
and exciting ways. 
Learn more at www. 
calacademy.org/ 
join/guild.php. 


Some things do 
last forever. For an 
enduring impact, 
join the Eastwood 
Associates and 
make the Academy 
part of your estate 
plan. Your legacy 
commitment to 
science, discovery, 
education, anda 
more sustainable 
world will shape the 
future. Learn more 
at www.calacademy. 
org/give/olanned_ 
giving.php. 
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The Academy has made 
every effort to ensure 

the accuracy of donor 
lists. Should you find an 
error, please contact the 
Development Department 
at 415.379.5405 or 
friends@calacademy.org 
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Gifts received December 1, 2007 
through February 29, 2008 


Friends of the Academy | 
Gifts of $1,000 and above to the 
Academy's Annual Fund 


Linda and Andrew Ach 
Maureen Aggeler 

Bill and Joyce Ahern 

Howard B. Allen 

Dr. Alissa J. Arp 

Ms. Carolyn Asbury 

John Atwater and Diana Nelson 
Joan and Peter Avenali 

Marian and Hans Baldauf 
Nelson C. and Jeanie Barry 
Doris G. Bebb 

Nancy and Joachim Bechtle 
Ms. Pamela Belknap and Mr. John Prichard 
Mr. and Mrs. Michael Benedict 
Michael J. Bennett 


Ms. Constance Bentley and Mr. Rn Stefan 


Lance M. Berc 

Riva and David Berlson, Jr. 

Wendy and W. Richard Bingham 

The Honorable Dianne Feinstein and 
Mr. Richard C. Blum 

Mr. Douglas Boake and Ms. Dyan Triffo 

Mr. and Mrs. David Bogolub 

Dr. Beverley Bolt 

Dorothy Bolton 

Mr. and Mrs. Steven J. Bottum 

Bruce Bowen and Junona Jonas 

Barbara and John Boyle 

Meagan Wilson Brandin 

Marilyn M. Brennan 

Mrs. Leo S. Brenneisen 

Josephine Brownback 

Edwin Callan 

The Michael & Jeanie Casey Fund 

Carol and Lyman Casey 

Frank J. Caufield 

Mr. Alfred Cavanaugh 

Dr. Stephen M. Barrager and Sandraline Cederwall 

Betsy and Peter Chung 

Nancy and Ed Conner 

Mr. and Mrs. Sean W. Corrigan 

Mr. Jeremy Crandell 

Ms. Brenda Cravens 

Fred J. Dal Broi 

Kristine Johnson and Tim Dattels 

David L. Davies and John D. Weeden 

Gary Demyen and Les Partridge 

Helen and Rajnikant Desai 

Barbara E. Dittmann, MD 

Mr. and Mrs. Thomas Dugan 

Mr. and Mrs. Thomas E. Dum 

Meg Durbin and Clinton Lewis 

Ms. Daralyn Durie and Mr. Ragesh Tangri 

Betsy and Roy Eisenhardt 

Ms. Nancy Elenberger and Mr. Dennis B.Goldstein 

Marion and Jack Euphrat 

Dr. and Mrs. Evan C. Evans, II| 

Richard E. Faggioli 

The Margaret G. Molarsky Charitable Fund 

Dr. and Mrs. Gregory C. Farrington 

Randi and Bob Fisher 

Laura and John Fisher 

Doris and Donald Fisher 

Mr. and Mrs. Peter M. Folger 

Marilyn A. McCarrick Forni 

Michelle and Robert Friend 

Mark and Louise Gaumond 

Ms. Leslie Gay 

Ned and Karen Gilhuly 

Clinton and Mary Gilliland 

Ms. Jane Gitschier 

Mr. Jason E. Goldman 

Olga Perkovic and David Goodstein 

Tony and Caroline Grant 

Marsha.and Ralph Guggenheim 

Mr. and Mrs. John G. Gurley 

John-and.Johnnie Hafernik 


Shirley and Harry Hagey 


Lauren Hall and David Hearth 

Katie and Jim Hansen 

Mr..and Mrs. Richard Hare 

Mr. Remy Hathaway 

George G. Hawxhurst 

James Heagy in memory of Janey Heagy 
Mr. and Mrs. William R. Hearst, Ill 

Mr. and Mrs. Robert D, Heller: 


Susan Hendrie-Marais and Laurentius Marais 
Rosemary B. Hewlett 

Dr. and Mrs. Tuan A. Hoang 

Dr. and Mrs. R. W. Hoellwarth 
Donald H. Holcomb 

Lock and Irene Holmes 

Patti and Jerry Hume 

Liz Hume and Jay Jacobs 

Sarah and Jordan Hymowitz 
Jackson Family Foundation 

Art and Jean Johnson 

Katharine Hotchkis Johnson 
Stanley H. Judd 

Donald and Roslyn Kahn 

Mr. and Mrs. Robert J. Kalmbach 
Jessica and Kirk Kaludis 

The Louise and Howard Karr Family Fund 
Sidney Kass and Susie Langdon Kass 
Robert L. Katz ’ 

Don and Donna Kelleher 

Mr. and Mrs. Thomas B. Klein - 
Mr. and Mrs. James M. Koshland 
Laura and Michael Lazarus 
Sandy and Ron Linder 

Lois B. Lippincott 

Tom Lippman 

Mr. Edmund W. Littlefield, Jr. 
Ms. Leslie MacDonald 

Lynne and Ernest Maggioncalda. 
Mr. and Mrs. Fillmore C. Marks 
Rose Martin 

Chris and Stan Mattison 


_-Mr. and Mrs. William C. McGee, Jr. |. 


Kathryn K. McNeil 

John and Leslie McQuown 

Mrs. James K. McWilliams 

Teresa and Mark Medearis 

Jancy Rickman and William Michaely 
Nicola Miner and Robert M. Anderson 
Tina and Hamid Moghadam 

Dr. and Mrs. Charles R. Mohn 
Steven and Nina Moore 

Dr. and Mrs. Gordon E. Moore 

Mr. and Mrs. Joseph A. Moore 
Catharine and Peter Morris 
Michael J. and Christine A. Murray 
Naomi Nakashima 

Mr. and Mrs. Brooks P. Nelson 
Jackie and Howard Nemerovski 
Nora Norden 

Carol and John Northwood 

Susan and William Oberndorf 
Diane Ososke 

Peter and Rozell Overmire 

Alan and Virginia Pabst 

Mr. and Mrs. Mark Pandori 

Will and Julie Parish 

Janet and Norman Pease 

Mr. and Mrs. Michael Perata 

Ms. Anne D. Peter 

Drs. Joan and Allan Pont 

Lynn and Edward Poole 

Drs. Garry A. Rayant and Kathy Fields-Rayant 
Jeanne and Sanford Robertson 
Jeanne Rose ‘ 

March Foundation . 

Dr. and Mrs. David Sanchez, Jr. 
Fidela and Ted Schneider 

Elizabeth Schultz 

Bon Air Center 

Mr. and Mrs. Gary J. Sorgen 

Mr. and Mrs. Michael Stepanian 
Mrs. Joan F. Stimson . 

Katharine S. and Morley Thompson 
Pasha and Laney Thornton 

The Tilton Family 

Dr. and Mrs. Christian von Doepp 
Ms. Julia Voorhies 


Mr. and Mrs. Sean Wachob E 


Lisa, Michael and Maitland Wais 
James L. Walker 

Brooks and Summer Walker | 

Steve and Mary Gorski 

Dr. Ward B. Watt and Dr. Carol L. Boggs 
Wallace and Eve Wertsch 


Melinda Ann White 


Beth and James Wintersteen 

Ms. Lara Witter and Mr. Curt Sigfstead 
Paul and Marcia Wythes 

Mrs. Peter Black 


‘Jacqueline and Robert Young 


Dr. Adrienne L. Zihlman and Dr. Jerold Lowenstein 
Mary and Harold Zlot Family Foundation. 


New Donor Circle and 

Guild Members 

Donors who recently increased 
their support ($125 to $999) 


Subha Yetura Aahlad 

Mr. and Mrs. Pat Abercrombie 

Ms. Judy Adler 

Mr. Kevin Ahernand Mrs. Alice Dobrowolski Ahern 
Ms. Erin B. Allen and Mr. Mark S. Dawson 
Dr. James Allison and Ms. Margaret Lindenstein 
Mr. William E. Alverson 

Dr. and Mrs. Alan Ament 

Mr. Arthur Amos and Ms. Nathalie Musson 
Mr. Harvey Anderson and Mrs. Anne Zehren 
Mr. and Mrs. Terry L. Austen 

Ms. Mary Austin and Mr. Brewster Kahle 
Mr. Raymond Aviles 

Mr. and Mrs. Joel Backman 

Dr. Steinunn Baekkeskov and Dr. Douglas Hanahan 
Ms. Carol Bam 

Dr. Daniel D. Barry, III 

Mr. and Mrs. Hunt Bascom 

Mr. and Mrs. Larry Baskin 

Mr. James L. Bastable 

Mr. Darryl K. Beach 

Ms. Marian Beard 

Mr. Marc Beban and Ms. Jessica O’Rear 

Dr. and Mrs. Richard Beidleman 

Mr. Tom Beischer 

Mr. and Mrs. Patrick M. Bennett 

Ms. Eleanor M. Bigelow and Mr. Thomas Paper 
Ms, Josephine C. Blue 

Mr. and Mrs. Jared B. Bobrow 

Ms. Linda C. Bochte 

Mr. and Mrs. Norman A. Bonner 

Mr. and Mrs. Dix Boring 

Mr. and Mrs. Alfred Brandi 

Mr. and Mrs. Victor Brito 

Mr. and Mrs. Kenneth L. Brown 

Ms. Ava J. Brumbaum 

Mr. and Mrs. Paul Buckmaster 

Mr. and Mrs. Jonathan Bulkley 

Dr. and Mrs. Thomas A. Burch 

Dr. Michael Burry and Mrs. Anh-Thi Burry 
Mr. and Mrs. Neil T. Burton 

Dr. and Mrs. Ronald E. Cape 

Mr. and Mrs. Sean Caplice 

Mr. William Carlin 

Ms. Lynne A. Carmichael 

Mr. Wiltse Carpenter and Ms. Carrie Banks 
Mr. Marc Carrasco and Ms. Linda Assante 
Mr. and Mrs. Gerard Cerchio 

Dr. Arthur Z. Cerf 

Mr. and Mrs. Kerry Champion 

Mrs. Jean Chickering 

Mrs. Alfred W. Childs 

Mrs. Grace Clark - 
Ms. Marsha Cohen and Mr. Darrell Vannelli 
Ms. and Mr. Gwen Coleman 

Mr. and Mrs. Francis D. Collins 

Dr. Austin Conkey 

Mr. and Mrs. John Consiglieri 

Mr. and Mrs. Charles Cooper 

Mr. and Mrs. John Cooper 

Mr. George K. Coviello and Ms. Sunita Giroh 
Ms. Lisa Craib McMillan and Mr. Edward F. McMillan 
Ms. Marlene J. Daly 

Ms. Beth Dawson 

Mr. Dennis De Domenico and Ms. Sandra Brod 
Ms. Renee De Jarnatt and Mr. Mark Huelsmann 
Ms. Carole_E. Deitrich 

Mrs. Mary Delanty Brown 

Mr. and Mrs. Andre P. Diedrichs 

Mr.Keith Doerge 

Mr. Michael J. Doherty and’Ms. Sherri A. Wagner 


Mr. Joseph A. Donohoe, V 
“Mr. and Mrs. Angelos Dassios 
» Mr, and Mrs. Reuben Dobbs: :: 

. Mr. and Mrs. Chris Drew | -” 


Ms. Susan Dugger and Mr. Stantey B. Mathison 


* »Mr. Derek Dukes and Mr. Todd Hernandez 


Ms. Margo Eachus and Mr. Rudolf Nothenberg 
Dr. and Mrs. Albert Edgerton 


-- Mr. and Mrs. Daniel Eesley 
-> Ms. Nancy Elenberger and Mr Dennis B. Goldstein 
- Mr.-Steven Elprin and Ms. Claire paul 


Mr. and David |. Epstein .. 

Ms. Barbara Erny ii 

Ms. Ellen Eshelby- 

Ms. Gloria Ann Everett’ - 
Mr. and Mrs. Richard Eyheralde 
Ms. Beth Farmer -- 

Mr. and Mrs. Roland Feller 


Ms. Sarah Ferris and Ms. Christy Webster 

Mr. and Mrs. James Finley, Jr. 

Mr. and Mrs. Frederick Firpo 

Ms. Sara Flynn and Mr. Don Libbey 

Mr. Josh Fogerty 

Dr. and Mrs. Ronald L.. Fong 

Mr. Greg Fritz and Mr. Bruce Westland 

Mr. and Mrs. Jim Froeb 

r. David A. Garcia 

Ms. Amanda Garvey 

r.and Mrs. Rocco Genovese 

r.and Mrs. Thomas B. Gerfen 

s. Cindy Germain and Mr. David Roggenkamp 

Mr. and Mrs. Milton Goldberg 

r. Erich Gombocz 

Mr. Alan Gong 

Dr. Newton C. Gordon 

r.and Mrs. Richard Gass, I| 

s. Meredith Gotshall 

Ms. Aida Z. Graybeal 

. Stephen Grayson and Dr. Barbara Kriz 

r. Gregory Gregory 

Mr. Paul Guest 

r.and Mrs, Charles F. Guthrie 

r. Howard M. Haberman and 

Ms. Martha Lybarger 

r. Philip Hanawalt 

Dr. Douglas T. Hanks 

Mr. Norman Hanson and Mr. Guy Dauerty 

Mr. Jack A. Hanson 

Mr. and Mrs. Frederick Hansson 

Mr. Peter Harding 

Mr. and Mrs..Gary G. Harmon 

Mr. Darrell Hayden 

Ms. Margaret E. Hegg Les 

Mr. John Hemann and The Honorable 
Anne-Christine Massullo - 

Mrs. Adnenne S. Herman and Ms. Abigail Herman 

Mr. and Mrs. David K. Herzer 

Mr. and Mrs. Harvey Hinman 

Ms. Sue Hoey 

Mr. and Mrs. James Hoffman 

Mrs. Donna Hoghooghi and Mr. Ted Bartlett 

Mr. and Mrs. Masaji Honda 

Dr. and Mrs. Richard W. Horrigan 

Ms. Shelly Horton 

Mr. and Mrs. Joe Huber 

Mr. and Mrs. Rob Hurlbut 

Mr. Dale Ikeda 

Mr. and Mrs. Tim Inama 

Mr. and Mrs. William Jackson, Jr. 

Ms. Amna Jaffer 

Mr. and Mrs. John Jalas 

M 

M 

M 


Oo 


s. Anne Jamasbi 
r. Blair Jeffris and Ms. Kristen Byrne 

. Mark Johnson and Ms. Sue Reilly 

Mr. and Mrs. Jim Jones 

Mr. Gordon Jones and Ms. Jane Kim 

Dr. and Mrs. Reese T. Jones 

Ms. Barbara L. Jue 

Mr. and Mrs. Michael A. Kasman 

Mr. Michael Kass and Ms. Kate Hartley 
Mr. Gregory R. Kazarian 

Mr. Gregg Kellogg and Ms. Rebecca Katz 
Mr. and Mrs. Scott Kay 

Mr. and Mrs. Tom S. Kellogg 

Mr. and Mrs. Douglas E. Kerr 

Dr. and Mrs. James S. Kim 

Mr. Jeffrey Kimball and Ms, Pamela Hogan 
Ms. Heidi C. Kleinmaus and Mr. Gary A. Bolles 
Mr. Brian Kliment 

r.and Mrs. Gerald V. Koch 

r. Richard Kuno and Mr. Robert Williams 
s. Sheri Kurland 

r.and Mrs. Robert Kwong 

Mr. and Mrs. Peter Labon 

Mr. and Mrs. Peter Lai 

r.and Mrs. Gary Lang 

Ms. Karen M. Larsen 

Mr. and Mrs. Paul Larsen 

R. E. Leatherman and J.M. Watt 

M 

D 


s. Nancy Leavens 

. Scott Lebus and Ms. Susannah Wise 
Mr. Jan Leeman 

Mr. and Mrs. G.B. Levine 

Mr. Mark Levy and Ms. Terry Levy 
Mr. Edwin Lombard 

Mr. and Mrs. Frank T. Lopez 

Mr. and Mrs. Ronald L. Ludwig 
Mr. and Mrs. Francis MacDonald 
Mr. and Mrs. Michael L. Mack 
Carol and Alec MacPhail 

Mrs. Dorothy Magruder 

Ms. Natalie Magruder 


Ms. Audrey Magruder 

Mr. and Mrs. Richard Maisto 

As. Helen Malmgren 

r, Anthony Malutta and Mrs. Shoshana Chazan 
Dr. Bradley Maring 

Dr. and Mrs. Laurence Marton 

r.and Mrs. Martin Mazzanti 

Ms. Margaret L. Mc Crary 

Mr. Duncan McCarter 

Ms. Cynthia McLaughlin 


Mr. and Mrs. Michael McLaughlin 
Mr. and Mrs. Michael McNamara 
Mr. and Mrs. David McSpadden 
Mr. and Mrs. Malcolm McWhorter 


Mr. Robert Sanborn and Ms. Trina Merriman 
Dr. Paul Meyer and Dr. Iris Colon 
Jane and Michael Miller 
Ms. Sara Miller 
Dr. Janet Mohle-Boetani 
Ms. Liane Molyneaux 
Dr. Craig Moritz 
Mr. Paul E. Moslander 
Mr. John Munns and Ms. Susan Boswell 
Mr. and Mrs. Ralph Myers 
Dr. and Mrs. Donald T. Nakahata 
Mr. and Mrs. David L. Napier 
Ms. Sharon Nearn and Mr. Robert Romano 
Mr. Brian Neece and Ms. Shafia Zaloom 
Mr. Robert R. Nelson 
Joanne Nino, M.D. 
Mr. Walter Nirenberg and Ms. Dory Culver 
Mr. and Mrs. Warner North 
Mr. Gerry’L. Norton and Mr. Bruce E. Abbott 
Ms. Bu Nygrens 
Dr. Kathleen A. O'Sullivan 
Mr. and Mrs. James O'Toole 
Mr. and Mrs. Douglas Ogden 
Ms. Emily Oinen 
Mr, Dave Olson 
Ms. Nancy Orear and Ms. Teresa Basgall 
Mr. Christopher L. Owens 
Mr. and Mrs. Richard T. Page 
Mr. and Mrs. James C. Paras 
Mr. William D. Parent 
Mr. Jung H. Park and Ms. Elaine Chow 
Mr. and Mrs. Lisle Payne 
Mrs. Jeanne Payne 
Mr. Stephen R. Pegors and Ms. Trista Berkovitz 
Duane and Patricia Pellervo 
Mr. and Mrs. Jim Peterson 
Dr. and Mrs. Nicholas L. Petrakis 
r.and Mrs. Adam B. Polson, Jr. 
r.and Mrs. Ron Ponce 
s. Laurie K. Poston and Mr. Brian L. Ferrall 
r.and Mrs. Gerald Przybylski 
r.and Mrs. Michael Rea 
Mr. Gordon Reetz and Ms. Susan V. Lee 
Mr. and Mrs. Tom Reis 
r. James P. Rhemer 
Mr. and Mrs. David C. Riese 
Mr. and Mrs. David Robb 
Mr. Donald F. Robertson and Ms. Eloise Twining 
Ms. Nancy Robison 
Mr. Burton L. Rockwell and Mrs. Abbie R. Gregg 
Mr, and Mrs. Noel S. Rodriguez 
r. David Rorick 
r.and Mrs. Toby Rosenblatt 
\s. Rebecca Ross 
Mr. William Rothmann 
Mr. Joseph Rothrock and Mr. Joe Evans 
r. Ed Ruble 
Mr. Gerard Rudisin and Ms. Andrea Fabrega 
r. Geoffrey Rushing and Ms. Pamela Burke 
Mr. Robert Saliba and Ms. Margaret Swink 
Mr. Miguel Sanchez 
Mr. and Mrs. James Sandler 
Ms. Gina Sanfilippo and Mr. Frederick Roeber 
Mr. Jacob G. Schurman 
Mr. and Mrs, David Shaw 
Mr. Dennis Shen 
Mr. Ed Sierecki and Mrs. Merry Sierecki 
Mr. and Mrs. Paul O. Smith 
Mr. and Mrs. Wesley D. Smith 
Ms. Susan M. Smith 
~and Mrs. Jerome P. Solari 
r.and Mrs. Michael Sosebee 
s. Grace C. Spence 
s. Carolyn Starner-Keenan 
s. Dianne Steinhauser and Mr. Michael K. Chan 
s. Paula A. Steinway 
~and Mrs. Bart Stephens 
s. Diana J. Stephens 
s. Ann Stone 
~and Mrs. Christopher Stover 


Loss a2 2225 


Mr. and Mrs. George Strauss 

r. Robert G. Strickley and Ms. Angela Y. Strickley 

r. Mark Sultana and Mrs. Joyce King-Sultana 
Dr. Gretchen Summer 

Mr. and Mrs. Steven L. Sumnick 

s. Shirley Sutton and Mr, Peter Moore 

r. David M. Swartz and Ms. Lucille R. Cooter 
Ms. Sharon K. Tatai and Ms. Tomoye Tatai 

r. Richard S. Taylor and Ms. Tracy Taylor Grubbs 
r.and Mrs. Willard C. Taylor 

r. Tom Thomas 

Mr. and Mrs. Eric Tilenius 

r.and Mrs. Robert Torrano 

_and Mrs. Blake Tyrrell 

. Randall Vagelos and Dr. Julie Wissink 

s. Catherine Valentine and Mr. Loren Jones 
r. Sebastian Vallelunga and Ms. Sarah J. Gleason 

~ and Mrs. Ted VanBebber 

s. Barbara E. Vance 

. Thomas Veitc 
rand Mrs. Jacques Veld 
s. Gretchen von Duering 
. Albert W. Wald 
Ms. Wendy Walsh and Mr. Alan Tabor 

rand Mrs. Barry Walter 

s. Marcia A. Wandell 

. Terry Ward 

s. Carolyn J. Weinberger 

rand Mrs. Jeffrey M. Weiss 

r. Christopher Wenisch 

Mr. Todd Werby and Ms. Manola Greene 
Mr. Mark Whatley and Ms. Danusia Zaroda 
Mr. and Mrs. David Wickum 

Ms. Sue Willows-Raznikov and Mr. Chuck Raznikov 
Mr. Rick Wilson and Mrs. Catherine Magruder 
Mr. and Mrs. Ronald Wolf 

Ms. Mary Wolfe and Mr. Michael Wolfe 

Ms, Lena Wong and Mr. Luke Perkocha 

Ms. Sarah Wright and Ms. Terri Sonoda 

Dr. Lauren Wu and Mr, Artie Wu 

Mr. Stephen Yip and Ms. Marilyn Gabac 

Mr. and Mrs. Christopher Zaino 

Mrs. Jennifer Zanoli 

Mr. and Mrs. Sam Zanze 

Mr. and Mrs. Matthew B. Zlatunich 
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Foundation and Corporate Gifts 


$50,000 and above 

S. D, Bechtel, Jr. Foundation 

Frank A. Campini Foundation 
Lakeside Foundation 

Gordon and Betty Moore Foundation 
Patricia Price Peterson Foundation 
Wachovia Corporation 


$25,000-$49,999 


The Robert and Patricia Switzer Foundation 


$10,000-$24,999 
McBean Family Foundation 
Sato Foundation 

UBS 


$1,000-$9,999 

Anonymous Benefactor 

Christine H. Russell Fund of the Columbia 
Foundation 

Thelma Doelger Charitable Trust 

William G. Gilmore Foundation 

Lisa and Douglas Goldman Fund 

Landis Communications Inc. 

The Mechanics Bank 

Merrill Lynch & Co. Foundation, Inc. 
Neiman Marcus 

PowerBa 
The Schlinger Foundation 

Vector Laboratories, Inc. 

Bruce & Marilyn Wallace Foundation 


In-Kind 

Calistoga Beverage Company 
Crunchy Foods 

The Examiner 

Hotel Carlton 

New Balance 

New Sun Nutrition 
Omega Farms 
Sonora Mills 
Southwest Airlines 
Starbucks 

Sunset Scavenger Co. 


Credits 


Corporate Sponsors & Partners 
The Academy is grateful for 

the support of our corporate 
sponsors and partners. 


Pacific Gas and 


THs Electric Company” 


Bank of America 
eZ 


SCHOLARSHARE 


college savings plan 


Media Sponsors 
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Academy Receives 
AT&T Foundation Grant 


The Academy is honored to be 


one of only two organizations 
in California to receive an AT&T 
Foundation competitive grant 
that supports the integration 

of wireless technology into 
educational outreach programs. 
The $25,000 grant will be used 


for cell phone audio stations 
in the new Academy, which 
will allow visitors to use their 
personal cell phones to learn 
more about an exhibit without 
renting special audio equip- 
ment. Nationwide, the AT&T 
Foundation awarded a total of 
$1.5 million in grants to support 
70 non-profit organizations 
with wireless applications and 


hardware. 
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Shaking off the Shivers 


he oldest member of 
the Academy’s colony 
of African penguins 
is now back in the 
swim of things, thanks to the 
warmth of a custom-made 
wetsuit. Pierre, who turned 
25 in February, began suffer- 
ing from a bout of baldness 
several years ago. Academy 
biologists tried every treat- 
ment in the books to prompt 
new feather growth, but none 
of the traditional strategies 
produced results. Finally, in 
an attempt to keep Pierre 
comfortable, senior aquatic 
biologist Pamela Schaller had 
an idea: why not fit the shiv- 
ering bird with a neoprene 
wetsuit to keep him warm? 
Schaller enlisted the help 
of Celeste Argel, an Early 
Childhood educator at the 
Academy with a special talent 
for sewing creative costumes. 


Together, they designed a 
pattern and pieced together a 
prototype out of old sheets. 
After several fittings, they had 
perfected a pint-sized vest 
with adjustable Velcro seams 
that would accommodate 
weight fluctuations and leave 
Pierre’s wings free for swim- 
ming. Schaller then delivered 
the prototype to Oceanic 
Worldwide, a California com- 
pany that makes wetsuits for 
SCUBA divers. Several weeks 
later, just in time for Pierre’s 
25th birthday, Oceanic deliv- 
ered the smallest wetsuit they 
had ever created. 

After wearing his wetsuit 
for just six weeks, something 
remarkable started to hap- 
pen—Pierre’s feathers began 
to grow back. Schaller sus- 
pects that because he was no 
longer using all of his energy 
to stay warm, Pierre was able 


to divert calories to feather 
production once again. With 
a new lease on life, Pierre has 
now traded in his wetsuit 

for his traditional tuxedo 
and is once again swimming 
happily with the rest of the 
colony. Visitors to the new 
Academy will be able to 
check in on Pierre in his 
new home at the end of 
African Hall. 


Warm Again 
Since this photo was taken, 
Pierre has re-grown all of 
his feathers, and he no 


longer needs his wetsuit. 
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